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FECT 



^ (54) fgEO)*!*: lM*«»*^fflCD*^^ 

OO (57) Abstract: A novel method of selecting an immunosuppressant having little thrombocytopenic effect. Namely, a method of 
conveniently selecting a compound showing a potent immunosuppressive effect with little thrombocytopenic side effect which cani- 
ty prises measuring the IL-2 transcriptional regulation activity of test cells having an IL-2 reporter gene transferred thereinto in the 
^ coexistence of a test substance, on the other hand, measuring the GATA-1 transcriptional regulation activity of test cells having a 
^ GATA-1 reporter gene transferred thereinto in the coexistence of the test substance, and then comparing the transcriptional regulation 
activities of both test cells to each other. 

O (57)gfa:*S&BI*. jM^R«*ftfflO>ll>fct*ft*»^ *«8JI*. IL-2UtK-*-« 

O gata-1 U7K-*-*e^£WALfci4S*ffl«ffl^ 
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^W£ftM^MXfrZ>*S?v7.i$ V V A (Cyclosporin A, CsA) RTJ* ^^pU 

A* (FK506) ^:fr^tlfc*fcm&lt£'( ^ ^ / ? f V f (immunophilins: 

CsA <DiSfete.fi cyclophilin , FK506 <DWfe\i. FKBP12) t <Df&&&m CT, Ca 2 + / 

5rMFi~5o -t^Jfe** NF-AT (Nuclear Factor of Activated T-cell) <DfSLV 

ikBJ&fcWM&iiZZ.kte&^X, NF-AT <DWifomfftmM&ft<. IL-2 mfc^<o 
Ifc^mmU is ti 5 ^ t bfrX V > 5„ £ (7) J: o ftftm * # ©f^E^ 

Stt-fk$n7cT»(31*5VN-r IL-2 ^^(D^^^-e^^ S ^^^^^ 
(hi stone deacety las e, £1THDAC b%Ff~) f*s M^^T% * h VTir^vWfc 

HDACPJ.^S't4 ; Sr^-r'fb^^^<#b^TV>^^ % *frb<D*fc:tt«*fc IL-2 

<7>S£P£W?Sl4£^1~fl^#>^* ; fr* s 5 (I- Takahashi et al. , (1995) The 
Journal of Antibiotics 49, 453-457 ), ^n^yyA^^P?^^ 

^©^lulWV^ (in vivo) ^VN-C«tbfc^WJf^fflSr^i~t>^^BW 
SfLTV^,, WOOO/08048^W^^n-CV>5<t^^ FR225497 W\ 
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*fc*lS##JffMBfc:J:o-T\ ffiggm&KI&B (organ transplant rejection), g 
5:feg^/* (autoimmune diseases) (Dt&tiffl-tt&mt VX&tllt&jk&TFTZ. 

■^ft cpfcttx $k&$£M& (inflammatory disorders), H^c-fi 

(diabetes), BfcMfe&ffiM (diabetic complications), ^^i^Ifyt 5: T 
(homozygous thalassemia), ffifflfefiE (fibrosis), ff^Sl^ (cirrhosis), MM.WS'WM 
^'|4SjfiL^ (acute promyelocyte leukaemia, APL), Jjj^J&^l&ffeGE (protozoal 
infection), ft (tumor) # ifJO^a^tLSo LJ^UfcflSfe. r. <£> ,fc 5 fc^Mfefc. 

^WMtt&^-r hdac m.mm<D&< &fo.'mm&<DMftm&&K j $*r^mm 
*3sw#e>», satWE-rsf-e* hdac ^>m:wm-t-z>\Y&m<D&< & gata-i 

(GATA-l binding protein, GF-1, NF-E1, fcSVMi Eryf 1 t ^iTOtLTV^) 3t 

GATA-l tt % 5tJk^S^^^M^^#mW(-#^-r-5(A/T)GATA(A/G) = 
V-feV^E2?iJS:|R«i-5DNA*S^a6ie-C*)So GATA *^-7E?Jtt, # 

(locus control regions, LCRs), T $BJ5&^##: a -il, 5 -iKjfr&^tf)^ y^yf 
— ««*if©lll*<ClW#««^ > ^o J E— *t?j!,tb<*;ft/CV^ 0 *fc, GATA-l mRNA 

wis ^mmjsaMmm • mphs • um^^xnm^xa t> > #«M&&iitrsftB 

GATA-l SfiSti^fix C4SZn7^f gM4$ (C4-type zinc finger) 3&S2ffiBf 

#&i"5o -tLb^>5 t>#(CN-*C#J(C#^i-5 Zn 74^15— f£ N Fog-1 
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(Friend of GATA-1) ft E^U^^M^t ©fBSlfl^&ilUT. 

<nj&m-c>ZM<oW$fe i &&.<>x^Z>z. irtfsfcnejtirci^o 0d*.fi. t h gata-i *(£ 

#^"jfiL/J^^3£jfe#^— r©Zn7^ (C^-T V205M & 

^D218G^riSJi,b;ft5;i£2 s fa^£*vrV^K.E. Nichols et al. , (2000) Nat. 
Genet. 24, 266-270: K. Freson et al., (2001) Blood 98, 85-92) „ Fog-1 

— ««fcft^bfc GATA-l i:{^fcO^H^^O^t^^•rs^#JS^&o-CV^ 
GATA-1 ^^^-§#0^13^— (CoV^-rfi, Z.thlZX'^ I E7*n^— ^ — 

ae^-^Ks 1 ^ y 2mm&&-tz> 0 ^ 5 mm<D Sertoli ams-cr* i t 

^o^-*— ##^ttK:4ft£\ iibTI E7*o*— 

TV^£W:b*VC^<5 0 L**Uftj&S£>. I T^tt^e — ^ — Primary Erythroid 
Cells <D&it8iV&\Z.^m< bn&ZtlX&V (A. M. Vannucchi et al. , (1999) 
Journal of Cellular Physiology 180, 390-401). ±.|B2Slg<D^ P n^— * — 
#1*9 -e if© «fc 5 V ^tt tLT V n 5 ^OV^T, * ©P£ffl * £ tt 

«\ gata^-^— 7-^cacc^— S:i-SiHW^^rv^*^ pWlc#& 

8kbH3. 5kb #5g{C#^E-t-5^ 3 17 i^K^f© HSI ftftft (DNase I ffi&g 
tt-gg^) tfSj&55"T?fc$ ir#X.b*VCV^ (P. Vyas et al. , (1999) Development 126, 
2799-2811 : S. Nishimura et al. , (2000) Molecular and Cellular Biology 20, 



WO 2004/007758 




PCT/JP2003/008621 



713-723) 0 ^(DESI^cia^ GATA 7W&\k E-box yWffl&T&Wk^ 
f c GATA-E-box Ltj3 t) „ GATA-1, GATA-2 fcif© GATA 

SCL/tal-1, E2A (TCF3, transcription factor 3), LM0-2 (LIM only protein 2) 
Ldb-1 (LIM domain bainding factor-l) ft gto&ftW&R b&&fc&T&J& VXffiK 

GATA-l at-g^ ^rii^O^feT* / y ^ T V bUfc-r ? * 1 #c3£lfcM<^J& 
»#36»6>BE»*fl!>a!«tT?3ft5B«li:«:5(Y. Fujiwara et al. , (1996) Proc. Natl. 
Acad. Sci. USA 93, 12355-12358) „ — ^ GATA-1 Mf^SfcErt*: 

aRftl!: / >y ? T *7 Y &itfc^ V * &imt Z> - 1 ri BTfg-efc «9 . - <£> £ 5 ^ V 

¥a§H LTV^5 (R. A. Shivdasani et al. , (1997) The EMBO Journal 16, 3965-3973)„ 

tefrolLo tot, dttb^^b^^^^b^ S6>tofiL/J^«*teH^fflSr*$<c 
Wt^C^^ V • If f a (in vitro) X* ^ y — ^^^-f-S^^ttfc^^^r^ 

ntb* T?©W**> h . GATA- 1 fa&&^UW&&<omifcfti\&? 

&mz.mmti:®im&%:Zivx^z>z.ktes irx^nwvx^z a T ang et ai., 

(2001): CMLS, Cell. Mol. Lif Sci. 58, 2008-2017) o b^U^P> % g^Sfc^J 
©*Wft^^jfc&fc:W\ GATA-1 £W£t>fliltf>#< ©H^<^M^ s ^^ti,-C*5«9 „ 
HDAC Pl#2UO# < T*m htlZ> AL'bffl&'J>fcm& GATA-1 ^<Z> t> <D<DW8mm&fr b 

fcto-efcs^if pd^o^ttt. ^t^^^s *ofc<^F0j-efcofc o &m 
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^fc^^ft^^jzo-C^CSJfiL/hJKSt^ffl* 5 . GATA-1 Jt^f©*i^?*WW^ 
^mb-O^ate^©***^ HDAC GATA-1 

«I$lJ$tL-5fc h&5fc<Z>3t^& GeneChip <R) (Affyroetrix *±) WC31E'J UT^ 
/V— U ^fr b 0*^S^*iIftfc^H^^i SrfTfco 7c„ ^ Lt, GATA-1 
£ Ktllo^ ^ — y|;iot HDAC Pl#^(d J: 9 &91ftffl ifrfS-^ 45 

Mf-^&i-^^ia^^^sa^J^^vN^if o tmmzm^x^ia t n 6.gata-i 

@#^f^f SJS^BB^IJ (GATAIB^J) £WM£STAT3, C/EBPjS. HSF1 ^^IfSJ^ 
GATA-1 »^©#|B^H^^^S*»E^-C1Wfll*nS V^-^-tfi^M 

^sr«Hbx, hdac ^mm^^m^-x^t z. 6, v^-rn©»^t>s 

st^T-Ofe^« HDAC PE^MJ: "9 ftlfM £ #¥1193 L-fc 0 

#3&93#l±. GATA-1 ^fc^/^-*— ftK:#£bTV^GATAlB?IJl*3 
tll^ALt GATA-1 U*imttZl&®mi\*m&iS&1±7v*-*—*\ 

^ „ i^- * —Mfc^-tomm*. 'j>t£<th3 nm<o hdac isw^&s&sn ttt, 

ttl^J £*bftV^ £ 3&S*U91 Lfc„ HDAC PWIgi' <fc Z> GATA-1 

(D^mWJfi. GATA-1 mSt=F^ti^e— P fc 3^GATA@a^lJ^Ufc^H^{-«tS 

GATA-1 B^£tf>fctf>f3\ GATA@H^J^Ufc^M•i4^m^^l-TV^SOT^ £. 
ft 6> ©Jfe^tt, HDAC P£#^^ GATA-1 EH4c ± 5te^flH4'ffc»IBS:ia*'f"S r £ 

tC5"C\ **W#e>tt^ ^#<<^^»J^^-t-HDACPE»J{-OV^. 
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t tcjBVNM r> - (D&m&fm-tzm^ il-2 at^<^fe^»^^ffl^^ ^ 

#fc _^_ T y ^ ^(Om^n^ tCo - © *—*W«r&tf DNA ffiMto (DNA 

construct) Sr. fi^-fbbfcTJNeiSft^JNBIia^l^AbX. 

As-ev&mnmm t il-2 ^whimb t «t < tnnr^ - £ 

;i t ^©v^m ^ . ^.(D^m^m-r^K. gata-i ^-7-0^^^^ 
^wsj? gata-i m.^^m^^< »ji-5{^fRj(-fc^ - £ st-em ufc 0 

^^X\ ^W^te, GATA-l l//js 0 -^-5t^^^AUrt|^^^^^ 

it ^wmwimmmzmfz gata-i ^^os^^ts ^ £ f- £ 

t5^^ia!), Sfcftft IL-2 iiS^#J{iilJ?£ft&^U &*5/!>>0 GATA-1 ^Sl^J^'l* 

il-2 utf— *-mfc**MKvtz.pzmmmffi&wmmnt&&£& 
xmmnmmmmzwfz iL-2m^um^m^, — *\ gata-i u^-*- 

GATA-l i|te^WJ?&i4£$J^U St ofe¥J1]$Jffitt5rJt^t ^ r i ia ^ Jk/h 
£ *3&m\-$. IL-2 leMi^i^t, gata-i H6<^m*MJ^U 
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Maoism* &rifclfc-r 5 wtKJ:!J .MW^ffiC^^V^JHili^l^t 

lL-2 Jt^fSr-^tfDNAKMe*, gata-i I'tf- 

«§PJte, IL-2^»J»tt^LT(IL-2IC50)ffiSraO^U GATA-1 
(EWWWJStefc UT (GATA-1 IC50) fl*£«!lJ£U -^P^SrJfctk tt, (GATA-1 
IC50) / (IL-2 IC50)»S 5 £l±&7r;-i-i><D&m$l-tZ> ^ lc«fc 9 #b 

«i» aro (1) xtf (2) *>b^5JiiL/j^«^ffi^*v>^ttiiw^©a«. 

(1) ^wMtt^-f-s^^^ai^-rs. 

( 2 ) ( 1 ) T*3B& \^tcik&%)fr £ h GATA-1 <BWIHWiaH4^*V Mb^£r 

«2»^r<7? (1) a>e> o) ^ht^^mwp^M^pt^^m^nn^wR 

( 2 ) fl> GATA-1 **§9HflJfiH4&»J5£i~S . 

( 3 ) (1) -e^fefc^^JStt^ ( 2 ) t*HC1b1t GATA-1 3fc^«J?St!fe£Jfci£i-5 
«3»J£JlTO (1) fr$> (3) d*bftSJM^««^ffi©^*v>^&^IW»J«>3Wi 
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(l) WikfflllBia^WMfejri:*^**, SKWMI#IBJftK:S8»t«lL-2*iWiW 

si&srays-rs, 

(3) (l)-e*fefcIL-2^»Mtti (2) -e*^7^GATA-lte^»IJ^'l4^Ji 

«4» £TF<£> (1) (3) d*b*SJfiL/J^»^^ffl^ 3 &v^S*liftiJ3S , J©S^ 

(1) IL-2 V'#-^Ht^ft*AlfcWWift**»*Ki*#*^ ^ 
WfcffiJRM&fcSsttS IL-2 fe^Wimi^fe^SJ^-f-^x 

(2) gata-i utf— mtt&^^tcnmmmm*wmvomt&&£&, m 
m&mmmfa^&tfz gata-i u^mmfezmfe-rz. 

(3) (l)T^fefcIL-2^WJ?Stt^ (2) GATA-1 te^fBISte&Jfc 
«5» <(4» iH&^X. IL-2te^*H»JStt^ tt (IL-2IC50) H&«!l£U GATA-1 

(gata-i ic5o) te&sisu ztiz&z&L/^ 

«6» «5» fc^T. (GATA-l IC50) / (IL-2 IC50)^ 5 $k±.<Di\&m*M 

«7» GATA-1 K h GATA-1 ^^©(i^lWflWWjst V**— 

^-Stte^bm^ftSfc^-CfcS «4» - «6» ©v^n*^J:IB«l©^Sfeo 
«8» GATA-1 l/*K— t h GATA-1 3t^ J ? : ©*g^M*&J&-hi«<Z>-3769 
-3133<D^@E^JS.^^W^^ifi^»-789 d^ +30 Sr&tf t> <B 

«4» - «7» KlfB*S®:fr8so 
« 9 » IL-2 U # — ^ — Jte^a* t h IL-2 5frf£^£>^ftJ#P^*£ £ ^ * — 9 — 5t 
^b«^^tt5t©-Cfc5 «4» - «8» (D\,^-rfrfrfc&m<DJjfeo 
« 1 0» IL-2 t: b IL-2 fc^©<E^iltej&i£8F©-378 

+54 O^&Bfi^J 5 «4» - «9» (O^-fM^^t^^o 

((H)) GATA-1 U^^-l^^lAt?>ra»^t bg^^JOHi 
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((1 2» IL-2 l^^— *~ 3t^&#A-r-5t^ffl^J!&tf s Phorbol 12-Myristate 
13-Acetate , Ionomycin RTf Anti CD28 antibody -e$!l# £ tbfc t: hT*ffl^^5fe 

?k gata-i u^-^-m.m^mAir^mmmm^ hs^m 

<( 1 3» t h TjBBiaftJfe^jBBll&l** 5 Jurkat «Bl&"e*)SSt*^ 1 2 i£fB*4<Z>;# 
((1 4» t hg^^lJ(D|ffl^^HEL^-efe§ ((H)) H:3Bfc<E>#Sfeo 

(is)) t h ^it^ijoMtfc^ hel jNejat?*> 5 in)) mia*©^*. 

«1 6)) Watf— * — Ifi^^^^/Ws^-^l^f^ifcS «4)) - «1 5)) 
((1 7)) ^^U^HDACIfi^J-efc^t-^O «1)> - «1 6)) OV>-TJx** 
«1 8)) GATA-1 ie©Ml^itt5-il-i5, JfiL/J^««^f^ffi <C»^3te V ^ 

«i 9)) (i) *>b o) ^h^^mwp^^^^nmm^m 

(1) iL-2ae©3sm*«ra!iJ£"t-5. 

( 2 ) gata-i a e <Dm%Lm*mfe-t z> > 

<( 2 0 )> UT<D ( l ) ( 2 ) $ *l5 jM>*afeHtUB0>Sl>ftV ^SE#HftUSU38 

(1) GATA-1 »^«r£ifDNAfl*3fcfc, 

(2) g^W^^J^K^ffl« 

«2D) otw (D *>e> (4) x-m^fi^jk^m^i^m^pti^mnm 

(1) IL-2 Ujtf— fc^«r£ifDNA«aS«Js 

(2) GATA-1 ^— 3t^S:^tf>DNAfll^> 
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(4) &gE3EftJNeiia^^J©WRffljHBJI& 

« 2 3 » « 1 » - « 1 6 » © V ^*L;5>fc:fB*i<0aR#ifcfc J; V) SliR $ tLfcJL/h« 
«2 4» «2 2»^l5^HDACPfl^J^^)^^ LT^f, » 

« 2 5 » {(2 31 \z^<Df&&fflm*nmti&t vx<stt&mxm&, m^m, 

«2 6» «2 2» Kl|Btt<aHDAC|M8J«:^&J*#£ bT^tPJk/h^^ffi 
§§#fltjt^, SBM^I, *©f&|jE*-fe. 

<£>^#Jj8SBttf>&0 «2 2» fcfB«©HDAC|fi«!l<£>teJB. 
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*&wte. il-2 utf-*-mte*&mAVfcn^mmm&wmmmt&?££i£ 
xmm&kmnfote&i-fz u-2m^tfim?£&*m7£i^ — gata-i 

u tcnmm mm *WlW&%. t $ -tt-c ^ it 5 

gata-i fe^»J?frl43rilJ^U M/b 

— ^—l&^t^AHmcmW^^tfcmkm^ (DNA construct) *m0o IL-2 
fete^(Ol&&$mW$(,t LTI^ 0»J*.tfs t h IL-2 iHg^- (GenBank Accession 
Number: X00695, Locus code: HSIL05) (Dfe&MI&UttT&t ^(D±MW$u^ tfSH 

14£ifc^LT^5<W#bi\ T ^BJI&^tt^^© IL-2 jft^y-OjB^fM 

t bT- y W^^£^©&BJ!fr$refc5 Jurkat (JCRB0062, Japanese Collection 
of Research Bioresources) JC*5V^-C, ?c£fc© IL-2 it^^^^f^JIW^Sr^K 
fti-KBfcbfc^ti^—- >$r~£ bT^1i&-r5-£^#^£nTl^ (D. B. Durandet 
al., (1987) J. Exp. Med. 165, 395-407) o ^fl~§LX(Dffi3Zfrb, ^OfSt^^ 
NF-AT, OCT-1 (Octamer-binding transcription factor-1), NF-/eB, AP-1, CD28RC 
(CD28 responsive element binding complex), ZEB (TCF8, NIL-2-A zinc finger 
protein) ¥<Dm&(D&&&tiL&%&W:VX\,^ r. t ^^otV^„ t£o"C, Z 
(Dj;5^^SO^^^^^A.fc^OT^tt^ IL-2 
(DMm^Rl V Lt«, if© £ 0 fcS $ ©SS^JT- k frftl^, f c £ £ tf s 
IH^c 9 (ClBic© 4 3 4^^"©^ (JbIB GenBank S^Jfc&^T. ^mftfe^ffl 

5fe©IL-2Jt^©^»fR^iK^V^-5^a:^^bv^ 0 -£fc. -7^7>^ 
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^fc, ±mmme> tgata-i i/^-^-at^j tit, gata-i m^^m^mm 
mmt utf—t—mm^ t srAxwiuM^^ dna mm^w o 0 gata-i 

•^tf>^^$J$Pfg}$£ ITS, fc b GATA-l 5t^^- (GenBank Accession Number: 
AF196971) <D I E^n^e— ? — ^S:WO_h» 3 . 5 k b ttrnzMfoX^fet 
ZUSimm (DNase I ift^g'l*^) CO M ^ ^T"^ tf DNA ®f Jt tf^V^b^So 

*>1\ &^^HBI!&K:*5itS^O GATA-l »^0>te^ftJ1&P^&^Stttfc:S8fe 

SfcJfe©,fc5fcU GATA-l m^^d^-^-^o^Tte. ie^p^'-S 
HDAC [5J.^J^cj;§JfiL/^^^>^i:^MiS^-^v^T^*, ^Wm»^*5#3<l£ 

I ET'n^e— ?—fc£Z>m^®l@Hz\^ te^W^©i-C_b«lE^O. 7 k brtfc: 
#^-f-5Sfi^lJ^ £ fef^ii^^^E-rS HSI $t*i£ (DNase I ffijfig&fiitf) <DW3& 
mmXhZo HSI ^i|S£> 5 ' W^tt, 2^^>CACCsite^^U % Wbi5 0 
*£g*fr$£*bT, GATA*£g*Wfc (GATA binding site) £ E-box 7^ 1 Ot 

Stltbti?) ^o-CVn^o rC0 5^<^ GATA m-S-UiiLZm-t £ 0 ^i%fAt 
#jk^gl^#^^m^Be ) tL^<^^^^^fetLTV>5 (P.Vyas 
etal., (1999) Development 126, 2799-281l) 0 &tc. i O GATA-E-box z £"f~' ~7 
<D & b K 3 ' ffil^ti, KNftft*^ y^Ko — J*mWX& 5 CTGTGGCCACA 

TS^^^4^^btL6GGAA@H^J^#^E-rSo -fr b^>BB^J Sr^tP GATA-l 
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HSlWc©5*>* 5' 1&iJ©CACC site «r$C«£*Tt> % *jfiL3*^g»*4**tt 
jfcSSmflSjt.bH**^ GATA-E-box motif SET^tRSitS »attffifte"t"S- 3 ' 
«I^OV>TH:. f^-Cfc E-box OT«2 5 0«*hl:*T?«r£«>tfs avwfr 

jfcfi, fc b GATA-l*^© I Eyc*-^-mJ:5te^§B^5S« ( -789 fab 

^Lt 637 ( -3769 ^b-3133) St«^tHH««rAXWH:*Kf **fct>©Sr 

GATA-E-box motif ^©ift^ftlB^lfflfcteoVNTttU i«Offi*tDNA^»© 
Srf^t4i~5 - ^ ^pj-fg-es, 5„ rtDj; 5 ftAX8j*a&*&^&<©BB#l i: A*b4fe;tT 

*fc.4il* ft HDAC ffl.WJ© GATA-1 ^»JS14i:^ y V ft if ©lb** 

GATA-i &m*<Dfc^mwmmzm^x, mn<D m&mms&fm-tti&x- 
*%>w\m^bihz> fists- fi-msfri m^m^nwtt^mmm 

1^3- Y^%mW&&tt&tTWL<0$&WSt& (3'-non coding region) 

fa bm^^mm^^±mm^^^^m^mmmm^-t-<xx^ ^ t> 
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& b ft v ^\ b r fc^B i-ES'J \,xmfe~*SW£ h <r> x fe 5 r £tfsa*bv\, 

^(^t^fcwt'fcsr ^ *sa* lv\ ^ a £ *5aeR©stfi, 

fct><0-Cfc5££tf s a*bV\, *^^(firefly)*3feO/W->7 a 7—^*^7-. ? 

(Renilla) &3fe®/V^:7*7~tf3tfi^K 7^*3 7^77^ 
m&T^p-tf 1 ?? fv-y— ^lfiff,«fe**ieK(GF P, Green Fluorescent 
Protein) 3t^% itaaSUSteScftSSSt (EGFP, Enhanced Green Fluorescent 
Protein) 31^^ s if JV 9 xx ( 0 -Glucuronidase) jfrlS^ ^^7-^ 

7x = 3^7Wh7^7i7-t* (CAT) ifrfS^ ir-f 3 ^7!7l7-^/V 

& (horse radish peroxidase, HRP) flti^Ffc ^SrfflV'S r. £ #"5TI£-C 

/v&3fe©/w>7 ^ if*^&cov^te.#c&Mtf>A'v':7 ^ 9*— ^at^f- (luc+) 

_hifc© IL-2 UaK— * — it^&t* GATA-1 Stfc^ii. ^ft^*^ ,:I — 

\^x^±mmxmm^m^mmm^tm^-^—^h^tii>^>x 

^ ~-<£fl$3g&&? : ( iuc+) Sr^-KUc pGL3-Bas i c (Promega Corpor at i on) ft 
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zj-Sfej^ xl/^ jJn— 1/— -> 3 (electroporation ife, HM^TLfe) ft 2f£> 

A-T5 rWRfflJBWBJ fciovvCtf:* bT Jurkat ftBIS (JCRB0062, 

Japanese Collection of Research Bioresources) ^rffiV^- £ *S"T?# 3 T&ffl 

$tLfcT»{-*5v^-c 1L-2 <D&mmm&tiz>z.t&s ztib<Dmmz.£z>m& 
wimnv&MWifflftM* 1L-2 u7$-?-mfc^zm\<^xwffi-$-z>^&i&}&'tz>fc 

cd4/cd8 tWM^^- Y*m^iz.mcm&fo*m f ®rrz> tcr/cd3 

% 1 is"?1-/l'k. WWjBBliaJbO CD80 CD86 CD28 %j\~rZ>m 2 

?1-A'<rmi5 C § J: 5 KMWt H3B#M# £ b ttT v> 5 rt\ *> 3 v ^ tt^rHbSr 
✓V ^^-T 5 btLTV ^5iK^5 fc5 0 ^l v-^-7-/l-{- iotxCS 

5 - £ ^S^p k*L-CV^/5 s > -?:<O^J^f*> S®*-b. 12-Myristate 13-Acetate ft 
if©7t^ % --'l /:i: ^T^ / l'^"^' 7/ l' v-^donomycin) &r$s;frni~<5 ^ £ l'«toT 
ft#*n#S. $ b(--tt(^P^T, _h|Bfg2 i/y-f-^Vmmb LT.Anti CD28 
antibody flSffiV^tbSS. ffcoT, 2^|§Wt-fflV> *lfct«fcffi*IIIJS 
tt % JiflB©^^*^^ Phorbol 12-Myristate 13-Acetate , Ionomycin SlTJ* Anti 
CD28 antibody XmtifKfflWctZ ^ t ^«fco"C#5 ^ t frX'Z 5„ 
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mm::. Md-mwpffm(D^fj:^t^m^m^i-r^m^x^ gata-i 

WCB^SftfcV^-M*.^*: h&3fctf)HEL£BIJ3&(JCRB0062, Japanese Collection 
of Research Bioresources) SrfflV^ CI £ <5 0 

»T*fetb(is WKHsssax-r, <&#^r«Mfra^ t^nwb^i^ 
±^mm<D mmmmfa&®mmwtj&fc& ts&zjrmk urn, 

* U< tt, IL-2 Jfcg^lifcttGATA-l i^tf— ^-I^SrlAfClil 1 

- 2 4 ^pg % i5fftb< {^3-i2 \&mm^ *<D&mmzmmQ'g*WkM ut, 

£ m 1 - 2 4 B#HB, £ 9 U < tt, 8-12 1%Wmg£!&mfrfl&&\ \ 

±M*wn<D til-2 ^^j^ttfl r± % ±isoil-2 at£SP*r*Ab 

litiuUT, _hffi*3&93<D rGATA-1 <E^«l»J?SttJ W\ JilBOGATA-1 * 
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u^^ttm^x*). il-2 v#-^-a^f-**Au*:t«feffi*iwte 

Jarkat i: GATA-1 l/^-^-»^^^Abfc^ffiM (#!;tk£ HEL ») 

»*Kfc*#*^WRfflHBI&^*5rt* iL-2te^#WWStti: gata-i te^WMtt 

■ubjiwssmii^-c il-2 «©3sm*#*w gata-i <Dmm&m\ 

10 KSraW"t*ttf J:v\ 

So riL-2 IC50 fllj «s *}&^S£££<^nLT^ftVv|§-3-tf> 

IL-2 Jfre^^**: 100%iU £K IL-2 l^3K-**H*e^©38 

«fcb"C, rGATA-HC50ffiJ 14, «E«*«S:^< ^ LTW£Vv£§^ 

GATA-1 ^r— 3te^©5lMS: 10 0%tU GATA-1 — 

25 ib^m^m £ tlZo - 5 LTfW $ ttfc GATA-1 IC50 IL- 2 IC50 fltCC 
(GATA-1 IC50) / (IL-2 ICSO)ffi) (GATA-1 IC50) / (IL-2 

Si:^$tbS„ i-ftt>t). ^ <£> (GATA-1 IC50) / (IL-2 IC50)flTCJ\ Mfctf. * 
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4(7)7*— ?%mzVX. ±&<D£ 9^LT3fc&fc#3&^>SCtf> (GATA-l IC50) / 

(il-2 ic5oxe«, *:ft*:th<Dmwimm*7 v h >t^m^f M^^tcm^m 

htlX^^o ^U-r, (GATA-l IC50) / (IL-2 IC50)»S, 5 J^Jh<S>^#> 

xte, v y >b&M^M^&\<^Xft&ffiffl&^&^1-M'l^®ft^&&^ 

^^^>T% _hfB<Dj;5^ rGATA-l^«J^ttJ £ fIL-2 |g^«J^4J te. 
•^tb-^ttAX^J^^bfc GATA-l l^-*— 5frf£^-fc;5^teIL-2 l^-^ — Wife 

^^M^m^mmm^-r^x^/utd gata-i jt^p$» il-2 mfc**^^ 

■&mmzMA tt RT-PCR DNA microarray 3£©#ftfc: J; <9 GATA- 1 mRNA ^ IL-2 

Gt^-T^ftt^- J: oXteM&fcfc$E-rZ>%:&<D GATA-l 3t^f^» IL-2 fc&Ff-O} 
Zm** RT-PCR ^ DNA microarray ^(O^MC <t o TH^B^ * — - tl^io"C 

jfcfc, IL-2S6©353»«rS0J£U GATA-l £ 6 ©3Sm*«r«!)5£U 

_hlB3§93© riL-2^e<^^m*J IL-2 V-^— ^—it^SrSAU^V^IS 
^ffl^^ttW^^^S-C^SIL, IL-2 ® e<©35m*Sr,^t IL-2 mfcBLTJ-, 

mmtisfrit.2frfofc*m^xmfeirz^k&x%z> 0 ^<o^mt ttit, ^c*n* 

Htt5c*2&8E»IJ£ifc (R IAft), ELISAS (E. Engvall et al. . (1980): 
Methods inEnzymol., 70, 419-439), Zfy — ffe, *#yhm. M 
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^|±R&D7 P 7^^tT>l3 0l-^5 3l, BSfP5 7^3^5P) SrfU 
^b^M^-r^-^^-C^S^^ «!1H4«P©^e>«:EL I SAW 

mWiO^fefc «fc 9 > JblSlg^ © FGATA-l S 6 ©3§5?.*J fet GATA-1 fei^S-tJ 5 . 
*fc. IL-2 — afr&^Sr^tfDNAlfli^ GATA-1 * 

HI"*. 

IL-2 ^—atfi^fc GATA-1 ^r— 3t^©Jt*LJen**Ab/tW«ffl*B 

Jte*%»**tt^**,WWB*liftfc*»t* IL-2 ifte^WJSt^ GATA-1 «i9#H 
SlJSft©^^^. IL-2 GATA-1 3t^P<D36m«:*&* 

iL-Ol&ffiU ilttS- ^35S-C#ixWCJ;V\ ^ffclft&cte. £*T© (1) (4) 
J: o T lllrifci- 5 w i: # ~e # 3 . 

(1) L-2 »^&-&t*DNA«aS4&K 

(2) GATA-1 vjK— «e^«r£trDNA#*S6#K 

(3) Tfr«m?'J©l*$tB3». £«9#?£L<te. JurkatM 



WO 2004/007758 




PCT/JP2003/008621 



( 4 ) ummm^n(Dm^mm^ ± 9 0* l < hel «uia 

±mmM<D rDNA*i« fctt. ±.m<DIL-2 GATA-1 

IL-2te^tWStti:UT(IL-2IC50)lt«rS!l)eU GATA-1 
«IJS<I4£ (GATA-1 IC50) ffi&SlSU ^M#£JttifcL-C. (GATA-1 IC50) / 
(IL-2 IC50) 5 BUiSr^i- t> © SrSiRf tifz.4k&®&&&iJ& 

ftktx^tt&mimm, mmm, msm&&mm. *^m&mv9±^T, mm 

tt^©fMEfr*fet*<5v^-C. IL-2 te^f&HStti: L/C (IL-2 IC50)ffi«riffiI£U 
GATA-1 m&Wffl £ bC (GATA-1 IC50) HCSrjfflJfeL^ ^OpWtrJfctfc tt, 
(GATA-1 IC50) / (IL-2 IC50)flf&fl5 5 <Z>£51iR-f 5 - £ i-i t> 

^J&©?&^^B&fc^"e*>S. * L"C, 3t^rf»5i©**K:J:oT*^-t-* fcS 

a-^j. xy-tsvm. mm, ?v-j»m. mwrl ^td/^j, 
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0. l~100rag, 0* b < tt l~16mg SrS^* - £ bl\, 1 ®^ 

1kg ^ 7"c <9 0. 001~lmg ©fSHs % * b < tt 0. 01-0. 16mg <Dg& 
fflrt^il^^n^ob^b^^e, x ±:|B^^*{*^fit-^##^^<*^^^ 
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Blli, jfiL*©JfiL/h«* (n=5) HDACPW^^B<D^4^#b-C^ 

i3n cpiib &pammt vxmfevizfcmft<D&tiLumfc&tc.v) (d gata-i 

©^m* (n=5) J5* % HDAC jMHHfrS^ B Ot4ti^#ttWJ Ztl&^t 

g|4{l ^^^S' KpGL3 IL-2 Pro43 (D-v y^Sr^^o 
10 El 5 {3 s ~fy^ 5: y K PGL3-IE Promoter ©*e y ^Sr^i - ,, 

|H 6 {2, "7* 7 7vyK pGL3-HSI-IE Promoter <D^ y -f^7^t 0 

m7ti, IL-2 Utf—? — 5t^f-i-*5it 9— £»tfe& s . ffr&<i&J D 

0 8 w\ il-2 wsk—^— mfc^-r mz&ftztov&mfiM** <k-&& d sis 

glOlt GATA-1 1/^— HkBri-T y^4 Wttft*W&*8fc&'* D 

20 Bi'lll HDAC fi»J;57y htf^^^Jf^ffl^t^iL/h^^ffi^^ 

us w^-e© il-2 r5 gata-i ^^^j^(-*ri-^>+ap^^-t"o 
ui2it 2 mm<o hdac pj.wm (^ti-ett 2 wm<D^m) ft gata-i atis^te 

0 1 3 tt, 2 SIS© HDAC PJ.*m (-t*L«X 2 «&0>ft&) 2 s 12, 626 mM&&B 

25 ^ «fc t) awaxfc 45 mm^M.^(om~m^mi-t^<o^^—^^ tt^ 9 , r 

tl h <Dm&fr<D HDAC ia«Ste £ 5 fe^ffi * ^ >ft GATA-1 £ SI 

014(a) {4, C/EBP 0 reporter plasmid "CJB V^ bfrfc C/EBP j3 (D&S^gB^JS:^ 
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HI14(b){± N HSE reporter plasmid-e^V^btLfcHSFl (£fcfi HSF2) tf*^BB 
|H 1 4 (c){3\ pSTAT3 reporter plasmid Xm^btltc STAT3 c^^iB^J^^b 
il5lt IE promoter (mutant) (DiB^J^^-To ^^AfiB»ffi> jzX^Xmfr 
016«, HSI (mutant) ^OgE^U^-To ^^*A@£lTte\ ^^"e^t>$ 

^llfeM l hdac mMMIfc-^fc X 5 ia./hWLWP^ <D$UM 

8 mffi<DM& Lewis 7 JX h HDAC Ittlfb^i B £r 7 0 FlgP^ L*L 0 
J&tel&-5-* 0, 3. 2 mg/kg, 33<fctF lOmg/kg tf> 3 mt U 1 S£ 5 M<D9 V V <H&Lfco 

O^^^hffitJl 4%^7^/^^T/V7 :f t: K (PFA) iCTi^L> /<97-fy!iB^ 
^Vfetw 0fE&t,s HE ^-fe(hematoxylin-eosin staining) ^rJfe L-fco 



mmm 2 hdac ntntrtt^ ufc ^yv mmiz&i-f 3 gata-i mRNA <d^m 
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^Ofe^J 1 V^LfdlMtf)^ Sr-T-^-C^^. RNeasy (RNA ftaffi^ ^ 

b) £:t>*>VvC Total RNA SrttfcHU Z.tl&ffimt Lt, Random Primer cDNA 
^T^bfCo vC£© cDNA i: LT ABI Prism7700 £rJB^T Real-time PCR 

(SYBR SO fclJ: <9 GATA-1 <D cDNA Srif i]>g ^<Dii5jt*^(- £ 9 GATA-1 O mRNA 

1 -ISfefc 9 <D GATA-1 (75te^*^E^l-^*i-S^^. g$SfcT?«M&BJfcl 
ft^^fc§^V^^*mRNA^*^rtfmipi:bTffiVN6^^fe5 0 ^~-C% 

g^m^^ia-efes hel anMSK^tts hdac Mgim £ sjt^f^sm©^* 

10 «r Gene Chip (Affymetrix) £JBwrfl?#fU Glycoprotein lib (GPIIb) 

m 3 ^<£> GPiib srrtiwaiirsi: braiisufc gata-i ©ssm**-^^.. hdac m 

£F3Hfr£-& B ©^tl-ft#l-"C GATA-1 ©te^*Pft!ldS|8* btbfc„ 

15 v ^t, W&#rz<o gata-i ©(B^Wiaa 5 A ti% - £ tf 5 WJ! 

3 IL-2 Reporter Gene Assay M <£> l^tf—P—Mte^? * 5 y K 
k h IL-2 5t^^H^^i£^©-674 ~ +54 (IL-2 Jt^F©£«fclE 

2?M*&^Sr+ 1 fc-TS) «r#'*-i-5 DNAff>t^. t MMS*©Jurkat» 
20 J; 9 ^g|Ufc Genomic DNA Sr^M^ Ut % PCR «fej!l <fc 9 I&# Ufc„ PCR id^fc^ 

^r_^_;* GenBank KUBft £ tbfc. fc b IL-2 5fr^@H?IJ (Locus code: HSIL05, 
Accession Number: X00695) (Zl^^-Cl^fr £ *K Reporter Gene 

25 m DNA iK-W/o^-^-lMi^ Nhe I MHffifc :/n^r— * — TMK- Hind 
III »IWMIfc#^**t5 J: 5 IdKW-^nfc, PCR i-ct 9 UMBLfc DNA #Ut£* o 
P CR4 (Invitogen*±M) t#At, 5 y K*»fcJ* 

A^^SSB^lJ^5fc^UfCo _LIBO GenBank {ClIBm^tbfc IL-2 5t^ 
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Nhe I mWtm&ZLXf Hind III §&!«{£T^8Jf LT . £b(d#^7klir)T-3:, 

-^it-g^f-^-a tf Reporter Gene Assay ffl^<^^—pGL3 basic 
(Proraega *±ISD <£> Nhe I - Hind IIlM^#Ab7ko -*U-£«9. t h IL-2 51 
^(D^0B^3a#(D-674 ~ +5A(Dm^728^mM\^^-r^ 731 DNA 
@E^J^*^/WVv-7^7— ifst^i^^-t"^^^^ - y K P GL3 IL ~ 2 Pro ^ 

PGL3 IL-2 Pro teWSt^. tt, k h IL-2 at^=F-©^BB*&^ia««>-378 ~ 
+54 ©««Sr*>^— i"« DNA mft*:. PCR fei-«fc <9 &#Lfc„ PCR ICfflV^Tk^^-Y 

©e^osts iB^ij*coia^J## 3 ;s.t* 2 i^-To ia?"j#-*§- 3 o^^-r ^— tt^rs* 

© pGL3 IL-2 Pro ^JfA^tbTV^ DNA lE^J^TCi-^fr £*L7k 0 

Reporter Gene Assay ffl^<^^—t-#Ai-S 7k fMIE#*»»*HStfc* s tt 

^— TJfEflfltJ: Hind III mWt&tiL&^TZZ o ldl£fr£*vCi^o PCR Id «fc 9 
*B*BU7t DNA n——^?^? 9 — pCR4 (ijfAl, ^btLTc^^^ 5 y K 

Srffll^T, ^<DW A«*04ftSE^I«r?ft»b7k 0 r^A^«. GenBank <Z> Locus 
code: HSIL05fcfB^£*b7k IL-2 (D^n^e— ^-iH^JO-378 ~ +54 ©SR*&£ Jfctfc 

434 &g*ta> & 5 ^ (D^m^wm zmm^ 9 i^-To - <z> «t ? 1 xn % tifc 

79*^ y K& Nhe I ^ilU^ Hind III mffiMGLX®m U#e>*U7k#r>lf £\ 
*^^7x9— ^it^^tr^tf Reporter Gene Assay Jfi^<^*— pGL3 basic 
<7> Nhe I - Hind III *Mfcfc3*Abfc 0 -H(d «t !> . k h IL-2 it^HE^Mte^SE 
fg_ 378 _ +54 0 432 ^fcHOS^-TS 434 4636^ ^"o^— * — IH^JSr^/WV 
>7 = ^ — ^it^-t^^i-S 7^7 Xv>F pGL3 IL-2 Pro43 <£r#fc (HI 4 ) „ 

11^4 GATA-l Reporter Gene Assay ffltf> ^ V K©» 

t h GATA-l *e^lB^W!ttjfe5ffi»©-789 ~ +30 ©fR*& 819 iftS^^Sr. k 
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b Genomic DNA Lt, PCR <9 Ifc#L7c 0 PCR Rltt, 1H^<^IB^J# 

4 S:t/ 5 \z.Hk bfc^ 7 v ^fc 0 ;l *t h -f 7 iiat^-x— * * 

GenBank <D Accession #-?§- AF196971 CHEfi £ *bf~ t: b GATA-1 jt^^IHM&TC^ 
frb> -f"7 4 ^r—(O^.Wi^ tt* Reporter Gene Assay fctf Ai~5;fcJ?><D 

^lJRB^m5i^4*#*D tt, DNA mK<D-7v^—? -JbMJK: Bgl II W» 
MIL. yn^- TM'J^Hind III p.m§15^^$tL6 «t 9 brt„ PCR 
<£9*iil>IL.fc DNA min*? 1 *— ^^sf^tZ— pCR4 (Cl^fAbfCo ^bfrfcT"^ 
?y K£fflV^-C, # A^$tf>£^@B?lJ£r5fef&bfc£ ^ GenBank <D Accession # 
-5§-AF196971 {ClfB«c$nfc GATA-1 (7) ^ a ^e— ^ — IH^lJ t ifc LT V ^„ tf> 

^^SlB^iJ §rlH^J#-^- 1 0 fc^-To £ b # £> tLTc^ 0 ^ * ^ y K £ Nhe I SMft 

^^^r-g-tf Reporter Gene Assay ffi^ pGL3 basic Nhe I - Hind III gfrf£ 
HjfALfco CltU-J:^ GATA-1 m^<D^ti^e-^-mm-7S9 ~ +30 <D 819 

PGL3-IE Promoter (IH5)o 

^C(C % fc h GATA-1 fc^3ME¥Wi*&J&-hift-?769 3133 <Df^, 637 *S^Wf 

fc h^-fe^DNA SrGlFSU:: UT\ PCR jfefc: J: 9 Ifr#L/c 0 PCR jctt. SB^O 

GenBank <£> Accession #-*§• AF196971 {d|2^ $ tlfd t h GATA-1 5t^f BB^J JC. 
figoT^tf-^tK Zf^^tr— Reporter Gene Assay ffl-<^^—{-#Ai" 
6fc*^^JPS^^§|5^^p$tLT. JfiM DNA ^f>t^7°n^-^-±W^ 
Kpn I fMKffitt, ^n^-^^TMi- Nhe I mffiMtiLtm&ZftZ «t 5 (Cbfc„ 
PCR ± ?Hi«Ufc DNA T2— fi— PCR4 lC#AU.#btt7h^7 

^5: y KSrfflVTs #AfH^*£SiBiF!ISr?fcBRU^:i GenBank <£> Accession 

#-5§-AF196971 KllBtc $ ttfc GATA-1 »^©te^&8te£Jb»GE?ll 1 5fe£lC— S 
Wc 0 637 IMd> ft 5 *rtf>£*£3£B?iJ SrSB^JS-S- 1 1 {-^-To - <o cfc 5 lc tt 
^btLfcT"^^ 5: $/ K£ Kpn I ItWtJ 5 Nhe I fgMtfiTH^U ^htlti 
DNA RJfJi"^ PGL3-IE Promoter CO Kpn I — Nhe I ^tfAlfco ^LtU-cfc 9 ^ 
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GATA-1 fcm=?<D&&9Mfc&±m-3769 ~ -3133 0^0 637^^ &Tj?-789 ~ 
+30 (D 819 ffi£tt<Dmm&* 9 /WV i/7 x. =7 — ^Afc^-t^.^ 1~3 -fy^^y 
K pGL3-HSI-IE Promoter £rf#fc: (HI 6 ) e 



5 

mmm 3 x^hntc ug© p gl3 il-2 pro43 1 6m g offimo^ y ^—7-7 

*^S> K£*l¥nU hn^W^a^fe («JGE 300V, ft#975/zF, 400 M U 

£ 9 . 1 x 10 7 cells <D Jurkat ^J!S^7T^^mbfc 0 t#«^^. 2. 5 mL <D 10 % 
10 FBS Sratf RPMI 1640 (10%FBSRPMI 1640) 50 ju L/well <D&\&X\ 96-well 

white plate fc#&Lfc 0 37 <C, 5 % C0 2 „ ffrfPSS^TT* 12 ^ 
4 fg^Ofc^ D (HDAC Sr^tf 10 % FBS RPMI 1640 25/* 

L/well fojDt, J£t- Phorbol 12-Myristate 13-Acetate (PMA, SIGMA), 
Ionomycin (SIGMA) s Anti CD28 antibody (Pharmingen) £r 10 % FBS RPMI 1640 
15 X^ VtzM 25 m L/well ToJn ;t UfcME-tfL^&h/ 50 ng/mL, 1 jtz g/mL, 75 ng/mL) . 
Jurkat mm^MW^o 37 °C, 5 % C0 2 . $k%QM)£0kWTX* 12 f^P^^. 
Bright-Glo™ Lucif erase Assay System (Promega Corporation) (O^ =- =^T 
V\ m^^/Viyy^y—^m^, -v^y^Asloy^Z— (1420 MULTILABEL 
COUNTER ARV0 SX, WALLAC) «9S'J^bfc„ -^(D^^ PMA S Ionomycin. Anti CD28 
20 antibody \Z. £Z> Jarkat iBJS^iaWattafcfcF tt, pGL3 IL-2 Pro43 frbA'*S'7=. 

tft-frfr^K- (H17) 0 HiC, €0 

(DmW&%:fttz.%£%:Xfete^^ tte. Cell Counting Kit-8 (Rt-flSW3C9f) * 
25 fflV^«BU7h (B8), gl-bO^m^b. ^Tix-fer-rm^x IL-2 ijte^WJfE/BS: 
^i"^ HDAC IS^JO^^ y —^J^fcttJflnriBfcw kftfrfrofco 
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HJSM 2 -C# b frfc 15 /z g <£> pGL3-HSI-IE Promoter £rJl V^T, YvigU 
— */ a ism (MS. 1750V. «flflO/zF, 365 tzL) (££9. 8.75 x 10 6 cells <D HEL 
(JCRB0062. Japanese Collection of Research Bioresources) ^r^St^^U 
fc 0 2 mL <£> 10 %FBS RPMI 1640 £r3jP?U 50/z L/well (DfiJ-^tTx 96-well 

white plate |d#&U7c D 37 < C. 5 % C0 2 „ ISSiaft*fl=T"Cf 3 R#RJ];«fct8L 
t©2fSt© HDAC Ifi^jM-ffrgMfc D 10 % FBS RPMI 1640 50/z.L/well 

1*oJP;tfc„ 37 °C, 5 % C0 2 . mmm&frTX* 8 H#fg±gM^ Bright-Glo™ 
Luciferase Assay System (Promega Corporation) <D~*?=-=>-T M^M^^^ Mf&lH<0 

PGL3-HSI-IE Promoter frb GATA-1 (DZfx^^e— # — \£.#&?V1tA'*/ , 7 7— ViMft 
Cell Counting Kit-8 (^^51) Sr^V^HflBU*: (010). £*-h©*gf 

*a>e>, #r GATA-i mmbmftmz^'rz hdac mw^^^y — =■ 

mWffl 7 ft&VMtirRi Sr^Tt- 3 HDAC PRW#J ®7yf toStffi <B*/J^n3&JB #^ *5 

wmmn t^x^i/^j* izm/vtz. hdac 9 1 Rxm 2 ^-r) 

IJIOV^ ACI 9 y h £: K^"— (Donor). Lewis h (Recipient) 

£ Lfc^^oM3H4'£.^*S(Cuff &)^r/M;i:i3^TfHffibfc 0 10% 
HCO-60 (Polyoxyl 60 Hydrogenated Castor Oil) /Water L"tg£PK:~t\ 
g^tt 10% HCO-60/saline Lt^TlCt, ^tt^ B^1010'140 

[0 0 0 1] 

fr^, JErtLJetL**fcft/J^S6ffl*©IS©W*«r> EAT Lewis 7 y MC*S»Wfci: 
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jfiL/J^fft^aOSb. «-$ (n=4) ©spj$flD6> fe»B8# (control) (%) 
& 1 £lT« r <75 «k 5 bX^^fc^g-« HDAC PS^JO ^M^TVMC 



[gel] 







Dose 


fo&mz.&tf s s** 


m 
(%) 


(mg/kg) 


£#0ifc(0) 


(0) 


Control 

mm) 


p. o. 




5, 5, 5, 5, 5, 5, 6, 6 


5 


0 




s. c. 


10 


5, 5, 5, 5, 6, 6, 10 


5 




32 


17, 17, 18, 19, 19, 21 


18.5 


75 




p. o. 


1 


5, 5, 5, 6, 6, 6, 9 


6 




3.2 


7, 7,11,11,11,11,27 


11 


37 




p. o. 


3.2 


4, 4, 4, 5, 5, 5, 5, 5, 6 


5 




10 


5, 5, 5, 5, 12, 15, 17, 20 


8.5 


44 




p. o. 


3. 2 


5, 5, 6, 6, 6, 6, 6 


6 




10 


18, 19, 19, 19, 20, 21, 24 


19 


40 
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m2] 







Dose 
(mg/kg) 




(%) 












5, 5, 5, 5, 5, 5, 5, 5, 9 


5 


/ 


1 
1 


5, 6, 7,11,17,18, 20 


11 


34 




s. c. 


U. ob 


5, 5, 6, 9 


5. 5 




1.8 


5, 9, 9, 9 


9 


23 




s. c. 


0. 32 


4, 5, 10, 10 


7. 5 




1 


21,21,23, 23 


22 


27 




s. c. 


0. 32 


5, 6, 6, 6 


6 




1 


12, 15, 16, 17, 20, 21, 22 


17 


8.5 




s. c. 


0. 56 


N. T. 






1.8 


18, 18, 19, 19 


18.5 


17 



m m m s 

mk^0% t LTS 3 i^i-te^^/B U HWJ 3 bfc IL-2 m^ftlfflit 
^»UTV^^V^#-^0/Pv'^^7— ^^m*^T 100% £ bfc^W»-ffl* 

flMBM^b, ^7x?- iftf>3§m*£ 50%W^Ji-5^^«r. »^<t5 
IL-2<7?^«]$iJ(c:*i~rS IC50{it (IL-2IC50) £ UT^ffi bfc (^3)„ «fetn % % 
t ttt 1 i-^i--fb^^M U HWJ 4 bfc GATA-1 4E98HMfft3 

iiDLtv^i/^^^7x7- ^^m*?: 100% £ Lfcm&vMyamAtfF 
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GATA-l <Dt&%-ffiM\Z.n-$~Z> IC50 4jt (GATA-1 IC50) t UT^ffibfc (^3)„ 
GATA-1 IC50 £ IL-2 IC50 T^L/cffi^ G/I Jfc £ b-Ofcfcfc (^3)„ ^J6^ 5 T? 

V n HDAC IM^J £r * ^ y ~— ^ 5 O \zM L fc^feT? &> 3 C £ j5S?if& £ ttfc 0 



U&3] 





Reporter 


Gene Assay 


IC50 

Ratio 


hdac mmn 


(nM) 




GATA-l/IL-2 




IL-2 


GATA-1 






342.9 


475.7 


1.39 




32.3 


117.3 


3. 63 




8.7 


32.6 


3. 73 




27.5 


117.3 


4.27 




30.7 


150.5 


4. 90 




23. 1 


128.0 


5.53 




14.8 


91.0 


6.16 




6. 1 


37.8 


6. 20 


i 


19.6 


148.6 


7. 58 



HDACffl.#£flH: <£ SjfiL/J^^f^ffl^BB-^-rSte^H^W GeneChipj&flrSrffi^fc^ 
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BRUra&S b T V % 5 Sft^<D ■*» 2p , HDAC WmMX- GATA-1 i p^tf^ * — V 
T?<B^dSW*!l**v53t^f-S:GeneChip (Aff ymetrix *±) frfflV^JgS'J UT^— 

t b &^mi#*^Bsa hel ibj® % sh'bmm'pftm aoi. e> at s 2 «»> hdac eb.# 

5 m (500 nM S.U« 1500 nM (D\Y&*fo A, 100 nM&t) 5 300 nM (Di\Za%fo D) "t? 8 B# FhJ 
#k3lU RNeasyKit (QIAGEN £fc) £rffiV^T Total RNA Srttttt bfc Q #bttfc total 
RNA &ri#M£ UT Superscript Choice System (Invitrogen tfc) &rfflV>T cDNA a' 
J$ L, £ b Hi BioArray High Yeild RNA transcript Labeling Kit (Enzo Diagnostics 
*±) &m^X$k%Mffi<& cRNASr^Lfc #btbfc^3fe^it^ cRNA ^r7°n-^ 
10 t U Human Genome U95A Array (Af fymetrix %fc) 5rfl^T 12, 626 Sl^<£>*^?- 

GATA-1 5t^O^}^^-r±|B 2SI© HDAC El 1 2 tfV** 

— ^Sr^LfCo jft'S^^^.^f^^^GeneSpring (Silicon Genetics %h) |C15 

ism/**— >-<D&MM$r GATA-i alfe^ £ W\Wl<ds< ^-yjciot 

15 HDAdaW^«t OteWWWStbSJt^f-^ 45®|gjLffi£*Lfc (H 1 3). ^tbb 

KT© 10 3W£^£#fc 0 

20 SCL (GenBank Accession Number M63589: P.D. Apian et al. , (1990) Mol. Cell. 
Biol. 10 (12), 6426-6435 ) 

NF-E2 (GenBank Accession Number S77763: C. Pischedda et al. , (1995) Proc. Natl. 
Acad. Sci. U.S.A. 92 (8), 3511-3515) 

25 

EKLF (GenBank Accession Number U65404: J. H. van Ree et al. , (1997) Genomics 
39 (3), 393-395) 



Pleckstrin (GenBank Accession Number X07743: M. Tyers et al. , (1988) Nature 
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333 (6172), 470-473) 

Thrombin-R (GenBank Accession Number M62424: T.K.Vu et al. , (1991) Cell 64 
(6), 1057-1068) 

LM02 (GenBank Accession Number X61118: B. Royer-Pokora et al. , (1991) Oncogene 
6 (10), 1887-1893) 

PU. 1 (GenBank Accession Number X52056: D. Ray et al. , (1990) Oncogene 5 (5), 
663-668) 

Fli-1 (GenBank Accession Number M98833: D. K. Watson et al. , (1992)' Cell Growth 
Differ. 3 (10), 705-713) 

AML1 (GenBank Accession Number D43968: H. Miyoshi et al. , (1991) Proc. Natl. 
Acad. Sci. U.S.A. 88 (23), 10431-10434) 

TCF11 (GenBank Accession Number L24123: J. Y. Chan et al. , (1993) Proc. Natl. 
Acad. Sci. U.S.A. 90 (23), 11371-11375) 

t hfr/ ACOiB^UWfft (Genome Annotation , NCBI Locus Link) £ «9 _h 

iB^#5t^te^w^ ma±m 2kb <Dmmm ? ^p-ku m^mmmm^r 

v'^ TRANSFAC (E. Wingender et al. , (2000) Nucleic Acids Research 
28, 316-319, TRANSFAC: an integrated system for gene expression regulation. ) 
{Hg£-3|i\ (The Transcription Factor Database, TRANSFAC 

® Professional 6. 3, BI0BASE Biological Databases/Biologische Datenbanken 
GmbH) tt, k r- S5fctf>£- promoter @E^#fflUT#^3i|£^H^'£-Sa 

m&m^fro ^<om. hdac umm^xmmQM*&iitc±m<D&mm*<n^ffl 
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m^ftk-aWiFKD 0%, £ "bt-. GATA-1 it^^ 1 IE promoter Sit^HSI ^i^OV^-f *L 
(C^oV^T^>#ilbT#^i-^@H?lJ^4 , 'i>^«9iiA/f£ 0 HDAC IMF&IK: 

4ffiig£ji,fcbLfc 0 

5 

CD STAT3: signal transducer and activator of transcription 3 (acute-phase 
response factor) 

(D C/EBP J3 : CCAAT/enhancer binding protein (C/EBP) , beta 
(D HSF1 HSF2) : heat shock transcription factor 1 heat shock 

10 transcription factor 2) 

© GATA-1 : GATA binding protein 1 



mmw 10 

STAT3. C/EBP j3 > HSF1 *S»J»-t" & J&^gB^iJ ^ff 5 U tf— 9 — it^^ 
15 (Lucif erase) & *—<D^%k 

HDAC R&«fc:.fcS GATA-1 *^©<E^fW1lPU:ia#i-3te^H^*t"C*>3 
STAT3, C/EBP j3 . HSF1 #3 £TJ? GATA-1 4 ffi^gtf) 5 STAT3 X C/EBP 0 *5 «ftf HSF1 

(^fc«HSF2) ©ss^wtiu-c, ^te^H-^^Ki-sjts^Fia^JSr^r 

20 fSW-JK- * — at^T- (Luciferase) Srflt^Lfeo 



(C/EBP /3 reporter plasmid) 
rftJi-e^^&tV'Cl^ C/EBP /5 3&SBBfei-5=»>"feV^^Ba^J (M. Rosatiet 
al. , (2001) The Journal of Immunology 167, 1654-1662, CCAAT-Enhancer-Binding 
25 Protein 0 (C/EBP # ) Activates CCR5 Promoter: Increased C/EBP j3 and CCR5 in 
T Lymphocytes from HIV-l-Inf ected Individuals. ) (S. Osada et al. , (1996) The 
Journal of Biological Chemistry 271, 3891-3896, DNA Binding Specificity of 
the CCAAT/Enhancer-Binding Protein Transcription Factor Family. ) £r 5 
^UfcJ^T^IH^'J-e^^HS CEBP-11 RX? CEBP-12 SrRtfU ^tl 



WO 2004/007758 




PCT/JP2003/008621 



35 



DNA(Amersham Biosciences |±®D &r#7c: 0 

CEBP-11 : 5' -CGCGTTGAGCAAGACTTGAGCAAGTACTTGAGCAAGCGTTGAGCAAGGCTTGAGCAAGC-3' 
CEBP-12 : 5' -TCGAGCTrGCrCMGCCTTGCTCMCGCTTGCTCAAGTACTTGCTCAAGTCTTGCTCAA-3' 

5 

tl& C/EBPj3^gc?IJ(^$ftf &#fc„ r^iff^^.TAS/hyn^E— (TA minimal 
promoter) &^iirZ> pTA-Luc (BD Biosciences Clontech It) <D^r JV^-? u~ 

h Mlul/Xhol gltfi^A U pC/EBP £ -TA-Luc £r#fc 0 — pTAL-Luc (BD 
10 Biosciences Clontech *±) & Bglll/SphI MS VX TAL ~?n — K^J&W * 

/WW7:r.7~ ifafrfS^f- (Firefly luciferase gene) N — Ki~5 

0. 7 kb SWt £r#fc 0 ^<D^f>T^> pC/EBP j3 -TA-Luc 3: Bglll/SphI MS UT# 
*Lfci*)4.2 kb ©fit^iS^^-fr-g)-^^^^^ C/EBPj3^iB^J(^T^^TAL 

^—^W&tt^^ C/EBP 3 ^7 
15 ^^^FtfcS pC/EBP/3-TAL-Luc £r#;fc 0 

(HSE reporter plasmid) 

pHSE-TAL-Luc (BD Biosciences Clontech *±) "CffiV^ ^tfCV^S HSE (heat shock 
promoter element) E8Ifc:ttV\ £JlT«>E^J"T*^*tt5 HSE-11 RXf HSE-12 £rl£fr 
20 -€:;ft b DNA (Amersham Biosciences }±1§J) tr#fc 0 

HSE-11 : 5* -CGCGTCTAGMTGTTCTAGATCTAGAACATTCTAGCTAGAATGTTCTAGAC-3' 
HSE-12 : 5' -TCGAGTCTAGAACATTCTAGCTAGAATGTTCTAGATCTAGAACATTCTAGA-3' 

25 ±.m2m<D^mk^m^-vxT=-— v isfi-zz tizzy mi 4 o>)fc:^& 

tt5 HSEBB?IJ08Jf>t^r#feo w<£>^t2r> pTA-Luc (BD Biosciences Clontech It) 
£ Mlul/Xhol ^ILtt^tlt^l 4.9 kb KfrJt^iS^^S- £ \Z. «fc t) , 
pHSE-TA-Luc ^r#fc 0 — *\ pTAL-Luc (BD Biosciences Clontech f±) £r Bglll/SphI 
jjiitt TAL :7 s a ia?lJS.t) ? *i5 ! '/WWv'^^7— ^itfe-T- N ^^iBd^*^^- 



WO 2004/007758 




PCT/JP2003/008621 



=* — K-TS^ 0. 7 kb ifrJt£#fc 0 pHSE-TA-Luc & Bglll/SphI felt 

T#&ftfcjfo4.2kb Bfr^^^S-^*^ BSE E2?«©T«tK: TAL :/n^ 
— 9 — IB^J&t^^/Wl^:^^ — HSFl I/jK— * — -7=7* 5: 

y K -CfcS pHSE-TAL-Luc £r#7c„ 



(pSTAT3 reporter plasmid) 

pTAL-Luc (BD Biosciences Clontechft) £r Bglll/SphI MM LT TAL :/n*— 
^-ETO^^/W^7x7^»^f N Ki-5^J 0. 7 kb 

^^T^tfCo ^O^f^"^,pSTAT3-TA-Luc (BD Biosciences Clontech $±) Bglll/SphI 
^SLT#e>tbf^4.2 kb 8ffJt^»^*6r kfc£*)^ EI 14(c) l^£*L5 
STAT3 J^fB^IJ (DTWt K TAL 7° n ^E— 9 — ia?IJ&t^ ^ yWI^>:7 ^ 7 — £31^?- &r 
STAT3 UjK— 5 y K "CfeS pSTAT3-TAL-Luc £r#fc 0 

HJHlM 11 

HDAC P1*^CD STAT3. C/EBP j3 *5 «ttJ« HSFl SE^J£t£te:*!~t"5fM3 

^Jfe^J 10 tbfc 15 ix g © pC/EBP J3 -TAL-Luc N pHSE-TAL-Luc, pSTAT3-TA-Luc 

(D^Xl^etl&Jft^X, hPTKl/— i^aVfe («J£ 1750V, 10/zF, 365 

AiL) ^£9, 8.75 x 10 6 cells <D HEL «Srl?«ijS#ILfCo fl£«*sifeflK 2 raL 
<£> 10 % FBS RPMI 1640 fclRiHl^ 50/zL/well (DfiJ^-C, 96-well white plate \Z. 
^Lfc 0 37 °C. 5%C0 2 , t&fPSS^TT'3B#F H 1i§##. HIg<D2^» 
HDAC m^Mik^®} D 3r^tf 10 % FBS RPMI 1640 igife£r 50/zL/well -fo*Px.fc„ 
37 °C, 5%C0 2 . |&fPS^#T-T? 8 B#Wi§^. Bright-Glo™ Luc if erase Assay 
System (Promega Corporation) (^r—^T/M-tA^ 1®MPi(D/\'i/7 x9- 
tt£r, -^/V^^Kfc?^ — <9S0^bfc o -?:<D^^ pC/EBP 0 -TAL-Luc. 
pHSE-TAL-Luc, pSTAT3-TA-Luc frb^tl^tl C/EBP 0 % HSFl *3«fct^ STAT3 (D^fS 

J; § GATA-1 m^U\¥m C/EBP j3 . HSFl (£ fc{4 HSF2) *5 J: U STAT3 ©^Stt 
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<fc 3 <£>-m&v ^ c t e> £ &o fc„ 





(nM) 




;V*yyx.7— ^fiHfe (%) 




pC/EBP j3 - 


TAL-Luc pHSE-TAL-Luc 


pSTAT3-TAL-Luc 


0 




100 


100 


100 


3 




173 ± 3 


163 ± 7 


166 ± 10 


10 




277 ± 4 


258 ± 9 


238 ± 7 


30 




367 ± 9 


338 ± 18 


316 ± 16 


100 




388 ± 5 


355 ± 12 


334 ± 18 


300 




379 ± 1 


361 ± 3 


326 ± 13 



^m^±mmmm (n=3) 
mnw 12 

GATA-l ~?v -rt CD GATA-1 fHttttffi^C «H£9IA UVci^Jl^n -ir-* - 

^^"1"^) Watf— (Luciferase) ^^—CD^H 

I 

GATA-1 ^n^E— rtfcti GATA-1 g 5*S«FBB^U (GATA IE?U) 
£LTV^ 0 HDAC RB.^K«fc5 GATA-1 fc^ME^-IA?* 5 -© GATAE^ISr^U 
fc*i^fla**iB83t"t-«^if ^d^W^SBW-e. GATA BH^^^^AUT 
GATA-1 g^^i-S^ia^J^m^^^fc^n^-^- SrAIttt-#3fcU V 



IP*,. GATA-1 3frf£T- IE ^°ci^-^— fgftl) GATASH^lJ 5 IIlCfllrlAUf: 
IE promoter (mutant) 0. 84 kb «\ PCR fe&fljffi b"C AXl&Kfll^Lfc,, *rtf>BU 
H»J 4 -C# h tLfc pGL3-HSI-IE DNA & 1 S. B <0 PCR l£*5 it 5 X > 7" I/— b £ LJE 
V\ promoter ^cDM^W^^Aia^Jf-^l-^^^ 0 ^^ -v— Srffl 
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ft PCR Sr^M-T- itiotsKtWSI^tfc^?^ Sfrfc: 
j: V) ie ^ o ^e — * — «J*<fettfc*B St5 PCR if Jt £r #fc <Z> 
PCR4-T0P0 (Invitrogen) A U ^SSB^J LTfm if 5 «3 te*J*a«*A * 

ftX^Z>^b&mm\^fro Hll 5 tC-t©«t 5 l-U-rfltB^tbfe IE promoter 
(mutant) (DgaM^^i-o ^^AfB#teT^^£*tT:fc5 9 s M^fcttx -ttt^ 
*L II site III site ^A^frtTl^o -©IE promoter (mutant) 

^SratfBgl II- Hind III BWf <g:pGL3©Bgl II - Hind III site Wl-#Ab 
"C„ pGL3-IE promoter (mutant ) ?r#^io 

P!«©PCR*^5#fet::J:oT, GATA-1 HSI m&V> GATA B?U 2 

WBfteSW&i&AUfc HSI (mutant) ^S^^J 0.65 kb Sr. 4 "C# 6>*L*i 

PGL3-HSI-IE DNA Sr 1 © PCR J;i*5tt5^ b £ AXWIC»06 bfc„ 

#b*ufc PCR 8fr7t£r pCR4-T0P0 (Invitrogen) AU i£SIE?IJ£r8i:5£L"C^S 
A£rfl6f&L*fc 0 Hll 6fc*oJ;5»-briW**LfcIBI(witant)«*©KWSr^-t-. 
gg^A«fB^-ttTj»"e^*tb-CS3t), W5^SSI-tts *ii^ifl«/I site Bgl 
II site ^A^T^o Clc7)HSI(mutant)®:i^£^3rafr Mlu I - Bgl II Br 
Kt; pTAL-Luc <D Mlu I - Bgl II site MfcUfALT, pTAL-HS I (mutant) -Luc 
#fc 0 $ h pTAL-HSI (mutant) -Luc <D HSI (mutant) fct#^£«rg"tf Kpn I - Bgl 
II 8fJt£r PGL3-IE promoter (mutant)© Kpn I - Bgl II ffl^#AL-Ts IE promoter 
(mutant) HSI (mutant) ««£tfSr&tf pGL3-HSI-IE Promoter (mutant) 

fc 0 

§*I»J 13 

HDAC mSMV> GATA-1 te^f^Hfet^S^ 

HJg^lJ 4 -C# bttfc 15 jtt g © pGL3-HSI-IE Promoter 33 «fc TfMMM 12 ttfc 
PGL3-HSI-IE Promoter (mutant) SrJBl vC, ^ h * & > 3 I^ft (flffi 1, 750V N 
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m^lO/zF, 365 mL) HJ;!)> 8.75 x 10 6 cells © HELftJte&JgSflBifeUfco ^ 
Kfe^s2 mL O 10 % FBS RPMI 1640 KUM U 50 n L/well tf>#J-£-C%96-well white 
plate {C^UfCo 37 5 % C0 2 , BfPS^#TT' 3 ftlRItt*!*. I»*©2 
-fg?SS<£> HDAC P£*^^#J A x C. D £^t? 10 % FBS RPMI 1640 50 n L/well 

5 -fojDn^fc„ 37 °C. 5 % C0 2 , ^fPffi^^#TT'8B#P^i^##. Bright-Glo™ 
Lucif erase Assay System (Promega Corporation) (0^=^=uTMZL^\ 'i®%®ft<D 

pGL3-HSI-IE Promoter 43 J: T^pGL3-HSI-IE Promoter (mutant) Ztl^tlfrh GATA-1 

A. C. D^J:D«i«IS:Slt^o^: (*5)„ 

£JL±©#S*tt. HDACiaWlTfifeSflSf^A, C s D GATA-1 ^/ci^e- ^' _h<£> 

15 ia*b-CVNSwi:S:^b-CV^o GATAgB^Jt^ GATA-l n 

fc^fe^T*5«3. ffc#*A, C. D # GATA-1 W**0>%><O<Om9fe 

1^5 ] 

' = ^HiS (RLU) 

Wild type GATA-1 promoter Mutant GATA-1 promoter 

4t¥Wk (+) 211 ± 13 301 ± 30 

(-) 586 ± 44 317 ± 7 

ik&tyjC (+) 218 ±5 311 ± 8 

(-) 609 ± 43 326 ± 11 

•ffc-^D (+) 203 ± 17 290 ± 23 

(-) 681 ± 68 335 ±10 
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«§ W (Djjmz- WmnM S:)B^fcnH-^-7yN^ Srffffi i" 5 

w £Kl«fc 9 „ IL-2 te^flfliSttSr^U PH#fc GATA-1 §SWPftM't£<^l^ 

-fb^^ffl^t-^^ D-^ym- ir^pTlgT^^o *fc, HDAC 

GATA-i <E^©j^<opv^^Srffl3St^^ y~=>-^i"5r^t>"srii-e*>s 0 
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1. UT<D (1) RXfi (2) frbtZZfa'b1^&ftR<B{>tK^f^Wfflffl0&fo^ 

(1) ftmwmfe&*&irzfc'&w&mm-z>> 

( 2 ) ( 1 ) T?m$lVtcik&mfrt>, £ h \Z. GATA-l te^SU^tea^ftV^fc^Sr 

2. WTO (1) frb (3) d^b^SJM^^^^^V^^W^J^S^*" 

*fc„ 

(i) w.mk&%><oftM#ifflfe&*fflfe-i~z>- 

( 2 ) ®m4k&y0V> GATA-l <BWH#JIStt*»l3£t _ 5 s 

( 3 ) (1) ^7St#>1t.ft8mmt£&. £ ( 2 ) -CJfcifrfc GATA-l <B^*|iftiJflH4S: JtR-t" 5 

3. sxt<d (i) (3) t^ht^^mwp^^^^w^UM^m^ 

(1) MW»fift*»*!ti*ffS^ SW«MIIIBaai!:43»tSiL-2teWlW 

(3) (l)-e**feIL-2te^*U««JflH4^ (2) T?3fcfcfc GATA-l te^»fM^«:Jfc 

4. OTtf> (1) (3) ^fe^SjfiL/J^*^^^^v^ffi»ftiJSiJ©ai^ 

CD il-2 u7$-?—m.m*&mA^tz$mmmm&wfcwnt&ft£^ si* 

(2) GATA-l i^*-^— «^*«AUfc«Rffl3WJ!aS:*fe»Wi:*#*^ ^ 

m*.$kmmf&K&tfz> gata-i ^^aijfiHi^ai^i-s. 

(3) (DX^i6fcIL-2^«M't4^ (2) -C^fefe GATA-HE^aHWiSHtSrJt 
5 . S»*33[4 JC*$V^. IL-2 «S9#H1HfiH^^ U-C (IL-2 IC50) flt£$l^ Us GATA-l 
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^fflimtttfC (GATA-l IC50) fc«r8!lJ£U W#£rJfc$H-£ £ £ £ SJfo-'h 

6. m^m5\z.mm.(D^m^^^. (gata-i icso) / (il-2 icsoie^skui 

7. GATA-l l^/J^' — ^ — iSfrfz^F"^ t h GATA-l l&fc^&m^mffl&t 

8 . GATA-l U'sK— ^^-StlSsW, fc b GATA-l »^<Di|fc^PMJtiJ?E©-3769 2>> 
b -3133©«^^JXTrtE^M*&^5S^©-789 36^ +3O©«#BB?lJSr£i?t>0>"<? 

6 f»*3g 4-7 iCfS^^^feo 

9 . IL-2 9 t h IL-2 5t^^©^WJ^^ £ ^ — 3tte 

1 0. IL-2 Utf—?-mfc*t>K t h BL-2 A> 
+54 ©ffitf^J&^t?fc©"?*>5W#^ 4 - 9 ©V^Hd^-IB«©^feo 

1 1. gata-i hw&#&m<omi& 

1 2. IL-2 * — a^Sr3|Ai-5K^>NBllS^ Phorbol 12-Myristate 

13-Acetate , Ionomycin RXfi Anti CD28 antibody X*mWt. £ ttfc t MMS* 
©»Jfi«cTf*>5. GATA-l l^jK-^-a^F'Sri»Ai-Sf*iftffl*IBJI&* s t 

13. th T#W!&ft5fe©aBJ&Wc* s Jurkat jfiBJiat?*) Sft^ 3 ! 1 2 (31|B^©*"&o 

14. t b &m$&kp\(Dmmm& hel 1 1 ^ib*©*-^ 

15. U &i^^J©£«£N s HEL »-efcSf**^ 1 2 iC|B^(D^& 0 

1 7. »^K^HDACP£»J-efcSi:-5©lt^l-l 6CO^f^lCE 

is. gata-i &&<D36mA*mi&rzztK£z. fa*mm'J>ftm<D'>&^$L& 

19. W (1) (3) *^jfc5Jfc/J^«^^©^*V^ffi»ffiJ5»IOS^ 
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(1) lL-2S&tf>38»fci&l5£i~S, 

(2) GATA-1 m&<D$£^A&Mfe-FZ>> 

2 0. EJHFO (1) (2) ^#^$^5jtfi/h«*^ffi^^v^««i«iJSaS^ 

(1) GATA-1 3fc^*r^tfDNA*tll*K 

(2) &^S»M^fW3» 

2 1. (1) (4) ^#^$^5Jk/h«»^^^*v^«E«iffil?i«J 

(1) IL-2 Wtf— *~ at^Hf-Sr-gtpDNAidtft*. 

(2) GATA-1 Utf—?— 3t^?£r£trDNAl#^U 

(3) T»^0^f*@U15». 

(4) g:^jTO^J<z^@UB^Jfe 

2 2. 7flE«©*«fel!l± «?5l4R^nfcjk/h«^ffi^^VNHDAC 

23. fS^l-1 6 0V>Ttbd^C|S^O^^fe^«fct)^^tb^Jk/h^^ 

2 5 . en&s 2 3 \z.^<7>&m*MM&&to&.&t i,x<£ix&m\m&, msm, 
2 6 . 2 2 {ciam^HD AcvRmM*&&i&ftk vxisttAvbm&'pftm 



WO 2004/007758 PCT/JP2003/008621 

44 

«sgKftfLH-fg#fe, SBM^l. *©f&!K^Sfe- 

2 8. &mvkmm, mmm, m^m^mm, ^m^m^^^^r, mmm, w 

^^5tO^<Z)m^2 2^|5«c^HDACPS.*^J^fflo 




0 3.2 10 

&-5-*(mg/kg) 




0 3.2 10 

IS-S-MCmg/kg) 
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m 1 4 



(a) C/EBP binding sequences: 

CEBP-11 5 '-CGCGTTGAGCAAGACTTGAG^^GTACTTGAGC^ ' 
CEBP-12 : 3 f -AACTCGOTCTGAACTCGOTCOTGARCTCGCT 5 T 

(b) HSE: 

HSE-11 : 5*-CGCOTCTAGraTOTTCTA<^ 

HSE-12 : 3 ' - AGATCTT ACAAGATCTAGAT CTT GTAAGAT C GOT CTT ACAAGAT CTGAGCT- 5 T 

(c) STAT3 DHA binding sequences derived from pSTAT3-TA-Luc : 
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1 5 



IE_promoter (mutant) 

atagatctga tccctggctc ccacctcagt fcfccccgccte caaggcagca 50 
Bgill 

tggcgggcaa gaagttgagg ccactgtccc tgggtgfctcc tacccccaca 100 

ccctcacccc aagacagcct gtfcactgcgg cgccaacagc cacggtcgcc 150 

tacatctgaG_aagact^tc tgctgcccca gggcaggccg gagctggegt 200 

aagccccagt ggggcgctaa gtgagtgtgc ccctgcctcc cgccagcact 250 

ggcctggcct gcaggcttag cctgggtcat caag gtgtc c cacaggctct 300 

agttcaaatc cagcagaacc tctctgagcc tcactcttct cacctgcaaa 350 

atgggfcaeag ccacatccct tctctccctg cagccaggaa gacgcacata 400 

cacaggagtc tagcccacac cggccccgca caaattaagg gctttactct 450 

ctgaaaagcc cagtgaagtc atgaaacc at atSct gotatt, ttcatttgte 500 

ttggtttcag cctattttgc ttgtctggac actacagtcc acgggagcct 550 

aggtcgagcg aggtccaaga atccccaggg tgggcaggga gggtggaaga 600 

gggcctccag tgcccaagag gtgccccaca agcatgggac ccgccccctc 650 

ccctggactg ccccacccac tggggcacca gccactccct ggggaggagg 700 

gaggagggag aagggaggga gggagggagg gaggaaggga gcctcaaagg 750 

ccaaggccag ccaggacacc ccctgggatc acactgagct tgccacagcc 800 

ccaaggcggc cgaaccctcc gcaaccacca aagcttat 838 

Hindlll 
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1 6 



150 
200 



HSI region (mutant) 

ctacgcgtac cccagaagat gccaggaggg agtgagccag tcagggaagg 50 
Mitt I 

cttccgagaa gagaggacat tgaagaagag tctcaaactt aggcctgacg 100 
gagaagacgc gcggccagga caccccaccc ccgccctcgt ctcccccaaa 
gcctgatctg gccccactga ttccc ttgtc tgcccactcc cagctgcctc 

cttgctggct gaactgtcgc cgcagacttc tgagcctgcg ccccctccac 250 

ggggatgggg gagggaatgg ggtgaggcct ggcctcacag cctcggggtt 300 

tccagctctt gctggaggca gggctctggg gcgccctact cctcaccctt 350 

ggcttctctt cctgagcgct ctgtgctctc cagaaatgaa gaaatggggt 400 

gagtccagcg gccaaaccct tgtcttagct cttagacatg cctcgagcct 450 

gccattccct gtgaggacag atttccctat gttgcgaccg ctgcttctaa 500 

taataataat gatgatgada attcccattt acagagcaca ccatttatgg 550 

tgtgccagca ggccctgtgc tgagtggttc ctacccacgt ggggggctag 600 

gactttaccc gttttccaga tgaagaaact gaggctcaga gggcagatet 650 

Sglll 



g 



651 
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SEQUENCE LISTING 

<1 1 0> Fu j i sawa Phartnaceut i ca I Go. , Ltd. 
Fujisawa Pharmaceutical Co., Ltd. 

<120> New methods for selecting an immunosuppressive agent having the reduced ri 
for causing thrombocytopenia as its side effect 

<130> PW023998 

<150> JP 2002-203901 
<151> 2002-07-12 

<160> 17 

<1 70> Patent In ver s i on 3. 1 

<210> 1 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer-1 



tcgctagcct gagtatttaa caatcgcacc ct 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer- 2 

<400> 2 

cgaagcttgt ggcaggagtt gaggttactg 



<210> 3 

<211> 30 

<212> DNA 

<213> Artificial 



Sequence 
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<220> 

<223> Descr i pt i on of Art i f i c i a I Sequence : PCR pr i mer-. 
<400> 3 

cgctagctgc tcttgtccac cacaatatgc 



<210> 4 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer- 

<400> 4 

atagatctat ccctggctcc cacctcag 



<210> 5 

<211> 28 

<212> DNA 

<213> Artificial Sequence 

<220> Dm • c 

<223> Description of Artificial Sequence: PCR primer-5 

<400> 5 

ataagctttg gtggttgcgg agggttcg 



<210> 6 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PCR primer-6 

<400> 6 

atggtaccac cccagaagat gccaggag 



<210> 7 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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<220> n ™ • -7 

<223> Description of Artificial Sequence: PCR primer- 7 

<400> 7 28 
atgctagcgc cctctgagcc tcagtttc 



<210> 8 

<211> 731 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1).. (731) , . 

<223> Human interleukin-2 (IL-2) gene 5 -flanking region 



<220> 

<221> TATA_signal 

<222> (652) . . (657) 
<223> 



<220> 

<221> misc_feature 
<222> (676).. (657) 

<223> The putative transcription initiation site of the IL-2 gene promo 
ter 



<220> 

<221> misc_feature 

<222> (1).. (731) , 
<223> Corresponding to the sequence (689-1416) in the GenBank database 
(Acession: X00695). except for several variations. 



<220> 

<221> variation 

<222> (38).. (731) 

<223> 1 bp insertion 



<220> 

<221> variation 

<222> (196).. (731) 

<223> T to A exchange 
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<220> 

<221> variation 

<222> (346).. (731) 

<223> T to 6 exchange 



<220> 

<221> variation 

<222> (577).. (731) 

<223> T to A exchange 



<220> 

<221> variation 

<222> (688).. (689) 

<223> 2 bp insertion (CD 



<400> 8 ^ „ 

ctgagtattt aacaatcgca ccctttaaaa aatgtacaat agacattaag agacttaaac 60 

agatatataa tcattttaaa ttaaaatagc gttaaacagt acctcaagct caataagcat 120 

tttaagtatt ctaatcttag tatttctcta gctgacatgt aagaagcaat ctatcttatt 180 

gtatgcaatt agctcattgt gtggataaaa aggtaaaacc attctgaaac aggaaaccaa 240 

tacacttcct gtttaatcaa caaatctaaa catttattct tttcatctgt ttactcttgc 300 

tcttgtccac cacaatatgc tattcacatg ttcagtgtag ttttaggaca aagaaaattt 360 

tctgagttac ttttgtatcc ccaccccctt aaagaaagga ggaaaaactg tttcatacag 420 

aaggcgttaa ttgcatgaat tagagctatc acctaagtgt gggctaatgt aacaaagagg 480 

gatttcacct acatccattc agtcagtctt tgggggttta aagaaattcc aaagagtcat 540 

cagaagagga aaaatgaagg taatgttttt tcagacaggt aaagtctttg aaaatatgtg 600 

taatatgtaa aacattttga cacccccata atatttttcc agaattaaca gtataaattg 660 

catctcttgt tcaagagttc cctatcactc tctttaatca ctactcacag taacctcaac 720 

* * 731 
tcctgccaca a 



<210> 9 
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<211> 819 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (1)..(819) 

<223> Human 6ATA- 1 gene promoter region 



<220> 

<221> misc_feature 

<222> (1).. (819) „ . 

<223> Corresponding to the sequence (5342-6160) reported by K. Blechsc 

hmidt et al. / GenBank (Accession: AF196971) 



<220> 

<221> misc_feature 
<222> (790) (81 9) 

<223> The putative transcription initiation site of the GATA-1 gene pro 
moter 



<400> 9 RO 

atccctggct cccacctcag tttcccgcct ccaaggcagc atggcgggca agaagttgag W 

gccactgtcc ctgggtgttc ctacccccac accctcaccc caagacagcc tgttactgcg 120 

gcgccaacag ccacggtcgc ctacatctga taagacttat ctgctgcccc agggcaggcc 180 

ggagctggcg taagccccag tggggcgcta agtgagtgtg cccctgcctc ccgccagcac 240 

tggcctggcc tgcaggctta gcctgggtca tcaaggtatc ccacaggctc tagttcaaat 300 

ccagcagaac ctctctgagc ctcactcttc tcacctgcaa aatgggtaca gccacatccc 360 

ttctctccct gcagccagga agacgcacat acacaggagt ctagcccaca ccggccccgc 420 

acaaattaag ggctttactc tctgaaaagc ccagtgaagt catgaaacca tatctgctat 480 

tttcatttat cttggtttca gcctattttg cttgtctgga cactacagtc cacgggagcc 540 

taggtcgagc gaggtccaag aatccccagg gtgggcaggg agggtggaag agggcctcca 

gtgcccaaga ggtgccccac aagcatggga cccgccccct cccctggact gccccaccca 

ctggggcacc agccactccc tggggaggag ggaggaggga gaagggaggg agggagggag 720 



600 
660 
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ggaggaaggg agcctcaaag gccaaggcca gccaggacac cccctgggat cacactgagc 780 
ttgccacatc cccaaggcgg ccgaaccctc cgcaaccac 819 



<210> 10 

<211> 637 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1). . (637) 

<223> Human 6ATA- 1 gene enhancer region 



<220> 

<221> misc_feature 

<223> Corresponding to the sequence (2362-2998) reported by K. Blechs 
chmidt et al. / GenBank (Accession: AF196971) 



<400> 10 

accccagaag atgccaggag ggagtgagcc agtcagggaa ggcttccgag aagagaggac 



60 
120 
180 



attgaagaag agtctcaaac ttaggcctga cggagaagac gcgcggccag gacaccccac 
ccccgccctc gtctccccca aagcctgatc tggccccact gattccctta tctgcccact 
cccagctgcc tccttgctgg ctgaactgtc gccgcagact tctgagcctg cgccccctcc 240 
acggggatgg gggagggaat ggggtgaggc ctggcctcac agcctcgggg tttccagctc 300 
ttgctggagg cagggctctg gggcgcccta ctcctcaccc ttggcttctc ttcctgagcg 360 
ctctgtgctc tccagaaatg aagaaatggg gtgagtccag cggccaaacc cttgtcttag 420 
ctcttagaca tgcctcgagc ctgccattcc ctgtgaggac agatttccct atgttgcgac 480 
cgctgcttct aataataata atgatgatga taattcccat ttacagagca caccatttat 540 
ggtgtgccag caggccctgt gctgagtggt tcctacccac gtggggggct aggactttac 
ccgttttcca gatgaagaaa ctgaggctca gagggcg 



600 
637 
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<210> 11 

<211> 434 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1)..(434) 

<223> Human interleukin-2 (IL-2) gene 5' -flanking regi 



<220> 

<221> TATA_signal 

<222> (355).. (360) 
<223> 



<220> 

<221> misc_feature 

<222> (379).. (360) „ n 

<223> The putative transcription initiation site of the IL-2 gene promo 

ter 



<220> 

<221> misc_feature 
<222> (1) (434) 

<223> Corresponding to the sequence (+985 to +1416 ) in the GenBank dat 
abase (Acession: X00695). except for several variations. 



<220> 

<221> variation 

<222> (49).. (434) 

<223> T to G exchange 



<220> 

<221> variation 

<222> (280) . . (434) 

<223> T to A exchange 



<220> 

<221> variation 

<222> (391) . . (392) 

<223> 2 bp insertion (CT) 
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tgctcttgtc caccacaata tgctattcac atgttcagtg tagttttagg acaaagaaaa 
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60 

ttttctgagt tacttttgta tccccacccc cttaaagaaa ggaggaaaaa ctgtttcata 120 

cagaaggcgt taattgcatg aattagagct atcacctaag tgtgggctaa tgtaacaaag 180 

agggatttca cctacatcca ttcagtcagt ctttgggggt ttaaagaaat tccaaagagt 240 

catcagaaga ggaaaaatga aggtaatgtt ttttcagaca ggtaaagtct ttgaaaatat 300 

gtgtaatatg taaaacattt tgacaccccc ataatatttt tccagaatta acagtataaa 360 

ttgcatctct tgttcaagag ttccctatca ctctctttaa tcactactca cagtaacctc 420 
aactcctgcc acaa 



<400> 13 

tcgagcttgc tcaagccttg ctcaacgctt gctcaagtac ttgctcaagt cttgctcaa 



<210> 14 

<211> 51 

<212> DNA 

<213> Artificial Sequence 



434 



<210> 12 

<211> 59 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CEBP-11, synthetic DNA 

<400> 12 

cgcgttgagc aagacttgag caagtacttg agcaagcgtt gagcaaggct tgagcaagc 59 



<210> 13 

<211> 59 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CEBP-12, synthetic DNA 



59 



<220> 
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<223> HSE-11, synthetic DNA 
<400> 14 

cgcgtctaga atgttctaga tctagaacat tctagctaga atgttctaga c 51 



<210> 15 

<211> 51 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> HSE-12. synthetic DNA 

<400> 15 

tcgagtctag aacattctag ctagaatgtt ctagatctag aacattctag a 51 



<210> 16 

<211> 651 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GATA-1 gene HSI region (mutant) 
<220> 

<221> mutation 

<222> (178).. (178) 

<223> in vitro mutation (from "a" to "g") 



<220> 

<221> mutation 

<222> (519).. (519) 

<223> in vitro mutation (from "t" to "g") 



<400> 16 

ctacgcgtac cccagaagat gccaggaggg agtgagccag tcagggaagg cttccgagaa 60 

gagaggacat tgaagaagag tctcaaactt aggcctgacg gagaagacgc gcggccagga 120 

caccccaccc ccgccctcgt ctcccccaaa gcctgatctg gccccactga ttcccttgtc 180 

tgcccactcc cagctgcctc cttgctggct gaactgtcgc cgcagacttc tgagcctgcg 240 

ccccctccac ggggatgggg gagggaatgg ggtgaggcct ggcctcacag cctcggggtt 300 
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tccagctctt gctggaggca gggctctggg gcgccctact cctcaccctt ggcttctctt 
cctgagcgct ctgtgctctc cagaaatgaa gaaatggggt gagtccagcg gccaaaccct 
tgtcttagct cttagacatg cctcgagcct gccattccct gtgaggacag atttccctat 
gttgcgaccg ctgcttctaa taataataat gatgatgaga attcccattt acagagcaca 
ccatttatgg tgtgccagca ggccctgtgc tgagtggttc ctacccacgt ggggggctag 
gactttaccc gttttccaga tgaagaaact gaggctcaga gggcagatct g 



<210> 17 

<211> 838 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GATA-1 gene IE promoter (mutant) 
<220> 

<221> mutation 

<222> (160).. (160) 

<223> in vitro mutation (from "t" to "g") 



<220> 

<221> mutation 

<222> (168).. (168) 

<223> in vitro mutation (from "a" to "g") 



<220> 

<221> mutation 

<222> (287).. (287) 

<223> in vitro mutation (from "a" to "g") 



<220> 

<221> mutation 

<222> (482).. (482) 

<223> in vitro mutation (from "t" to "g") 



360 
420 
480 
540 
600 
651 



<220> 

<221> mutation 
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<222> (498).. (498) 

<223> in vitro mutation (from "a" to "g") 
<220> 

<221> mutation 

<222> (798).. (798) 

<223> in vitro mutation (from "t" to "g") 

<400> 17 



atagatctga 


tccctggctc 


ccacctcagt 


ttcccgcctc caaggcagca 


tggcgggcaa 




gaagttgagg 


ccactgtccc 


tgggtgttcc 


tacccccaca ccctcacccc 


aagacagcct 


ion 


gttactgcgg 


cgccaacagc 


cacggtcgcc 


tacatctgag aagacttgtc 


tgctgcccca 


1 QC\ 

loU 


gggcaggccg 


gagctggcgt 


aagccccagt 


ggggcgctaa gtgagtgtgc 


ccctgcctcc 




cgccagcact 


ggcctggcct 


gcaggcttag 


cctgggtcat caaggtgtcc 


cacaggctct 


300 


agttcaaatc 


cagcagaacc 


tctctgagcc 


tcactcttct cacctgcaaa 


atgggtacag 


360 


ccacatccct 


tctctccctg 


cagccaggaa 


gacgcacata cacaggagtc 


tagcccacac 


420 


cggccccgca 


caaattaagg 


gctttactct 


ctgaaaagcc cagtgaagtc 


atgaaaccat 


480 


agctgctatt 


ttcatttgtc 


ttggtttcag 


cctattttgc ttgtctggac 


actacagtcc 


540 


acgggagcct 


aggtcgagcg 


aggtccaaga 


atccccaggg tgggcaggga 


gggtggaaga 


600 


gggcctccag 


tgcccaagag 


gtgccccaca 


agcatgggac ccgccccctc 


ccctggactg 


660 


ccccacccac 


tggggcacca 


gccactccct 


ggggaggagg gaggagggag 


aagggaggga 


720 


gggagggagg 


gaggaaggga 


gcctcaaagg 


ccaaggccag ccaggacacc 


ccctgggatc 


780 


acactgagct 


tgccacagcc 


ccaaggcggc 


cgaaccctcc gcaaccacca 


aagcttat 


838 
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